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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element having a long luminescent 
lifetime and durability. 

SOLUTION: This element is formed by holding at least one 
layer containing at least one kind of the compound 
expressed with formula (1) between a pair of electrodes. In 
the formula, Ar1-Ar9 are each a substituted or 
unsubstituted aryl group, and furthermore, Arl and Ar2, Ar3 
and Ar4, Ar5 and Ar6 can form a nitrogen-containing 
heterocycle together with a bonded nitrogen atom; R1 , R2 
are each hydrogen atom, straight chained, branched or 
cyclic alkyi group, a substituted or unsubstituted aryl group 
or aralkyi group; Z1, Z2 are each a hydrogen atom, halogen 
atom, a straight chained, branched or cyclic alkyI group, 
alkoxy group or a substituted or unsubstituted aryl group; 
and X1 , X2 are each a substituted or unsubstituted allylene 
group. 
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[mm 1 ] -«co«fiiSc, -w^ ( 1 ) (-ft 1 ) 

Ar4s. ^ATj 

L 

AT! 




(iC^. An -Are (4S«i*^:J4*S««0TU-;w 

Slr^t. Ari kAvi . Ar^ bAr^ )3 

mmmmm^ix\^x{>x\'^i^i^ Ri axi/Ri 
[11*312 ] -flfc* { 1 ) x-mix^^-^^z^^^ 

X. Xi i3J:tXX2 (2) -C^StiSS-CifeS 

mmimmmMmm, 

- (Ai -Xn) « -A2 - (2) 

(^^^ Ai isit^Az {iS}ai:^^J4*SSI<07x-^ 

2.s*\ EiLaA«!jiifl-cib^ft^ii3tt<o^m# 

sa*^ ^3ta-cj>i.a*«ii^'o«fii«wt^ 
={■. 

[00013 
[0002] 



(1) 



^EL^^) mm^flfz CAppl. Phys. Lett.,_5L^ 
913 (1987)] , *«IS#IBtm^«±. «3te1t^l:^ 

{f, ISife, OlBb&^TsillTJ)!., <1<^J:3 

^^^^(r>mmW^iiX\^t. t*'t'5r*>'^>. 
-site, S^tt. WAItK^L*'^ 

[00 031 jeLaAS?5Mttf4tLt, 4, 4' -t'X 
CN-7x:i;l--N- (3" -^^;l/7x:^7W) TS 

J. Appl. Phys.,_ZL. L269 (1988) ] , ttl. JEnM 

xmmmtLx.mtit. 9, 9-i-'T;w^;i^-2. 

7-t'X (N, N-x^x-ZWr^y) 7;W:tW>'^ 
frCma. 9. 9-i^*.><1^;l^-2. 7-t';^(N. N 

->''7x-/wr5y) 7;W3rvyD ?rfflv>sc:i:**^ 

^flTV^S (!Rpm^5-2 54 7 3^i^) . t*»L=^ 

X. 4, 4' . 4" - bUXCN. N-->'7x-;PT5 
y D h 'J 7 x::^;ur 5 y$:fflv^-&*1i«*^3t«'F*^ 
Sg^tt-CV^I, (#ga^6-197 2^^#) . IE 

mxmmmimttx. 4, r . a" - vv 

XCN- (3"'-^^/W7x-;^) -N-7x-;PT5 

/ D h U 7 x-;pr s y^ffl»r^4*{S«*%3t«-?*^ 

SgSttrv^l) (1t§rF4-3 08 688-^^«) . t*» 
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14. mmi>Z^t\^^j:i:mjki}^$>l, mX'li. -1 
[0004] 

[0005] 



izm-^ii. -t^m. *^BB«. 

[0006] 




aSr^L. $^>tC. Ari LArt . Arj tAr, 

li^mm^. mm. mti^iim^(r>7j\^^)\^. mm 

©HK^ ( 1 ) •ca^iT.i.'fb-^tcfcv^T. Xi fcir/f 
X2 ifi-m, ( 2 ) x'mixh^x'hh<s>m,ffynm, 

- (Ai -Xu) . -Aj - (2) 



(1) 



®HK^ ( 1 ) x-m^tihit^^^tthm. 
mx'hh^mimtmm^=i: 

[0007] 

HR^(l) (-(1:3) T^$iiSft^^ii^5:<fctl 
I.. 

[0008] 
[fl:3] 




a$:at. $^>tC. Ari tArj . Arj tAr, 



(1) 



(4) 
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[00 09HR^ (1) l-fcV^t. Arj ~Ar9 (i 

bii. mm^ yx-ivm. i-y^)vm. ryv'}>vm 

[00 101 Ari -Arg \i. »tt<{4. *S^s 

ic^#S5St ^>:{4^^sj 3 ~2 0 mmmmm^ 

m-. 1 ~ 1 4 (or;!/^;^*. ^*ic i ~ 1 4 «o 
r;wn#5^*. *sv^(4^»6~io<oru-;i.af 

lt3^i~4«0T;W3^i/a, J>l)VMi^l8:6~ 

(00 1 11 Ar, ~Ar9 ff)$iMsmtLX\i. 

{f, 7x-;w», i-f7^;i^, 2-1ryt)\^^. 2 
-ryhu;w^, 9-ryhU;i^, 2-7;^J^■^-;^ 

2-tyv';i^, 3-7U;PS. 2-7U;i^, 3 

f-;i'7x-;i^, 3-;<f-;i'7i-;P«. 2-;^^;i^7 
x-;i^S. 4-x^;l/7x-;uS. 3-x-^;U7x-;l' 
a. 2-x^;l/7xX;l/«. 4-n-rntf;W7aX;l' 
J 4->fy7-nt;W7xx;i^. 2-'fyrDt;P7 

x=-)vm. 4-n-7'^;i/7xx/pa, 4-^yy-f/^ 

7x-;WS, 4-sec -7'f-;l^7xX;WS, 2-sec - 
7'f-;l/7x-;P«. 4-tert-7'f-;l'7xX;W2l. 3- 
tert-7'f-;W7x-;WS, 2 -tert-:/^;P7xX;W 
a, 4-n-'<y^;W7x-;t«. 4-^V^>'^/l'7 
xX;WS. 2-^'>:t'<>y-?-/W7x-;l-a. 4-tert-'< 
>'f-;l^7xx;i^, 4-n-'v4fi^;l'7xx;i/S. 4-^ 
(2' -Xf-;l/7'f-;l/) 7x-;l^, 4-n-^7'^;U 
7xX;l^. 4-n-3i-^'^;P7xX;l.S, 4 - (2' 
-Xf-;UA.^S//l') 7x-;H6, 4-tert-:r^'f-/l'7 
x-;l'X, 4-n-fx;^7x-;^^, 4-n-HTV' 
71-7 x-;l^, 4-n-rh7ri/;l^7xX;l^, 4- 
v^n'<yf-/l'7xx;i/S. 4-i^^'0'vdfi^;W7xX 
}V&. 4- (4' -3ti-}Vi^9'a^^l/)V) yx~lV 



4- (4' -tert-7'f-;Wx^'a'\^v/W) 7x— 

3- y'^'a'^^>'/^7xx;^S, 2-l/9u^^ 
i/;W7xX;WS, 4-x^;u-l— ^7f-;^^, 6-n 
-7'f-;w-2-t7^;w«. 2. 4 ^;i-7xx;i/ 

2. 5-i^'^f-;l'7xX;l«, 3. 4-i/^^;l-7 
xx;l^, 3. 5-i^*^^;^7xx;^«, 2. S-i^'^ 

f■/^7x:::;^S, 2, 4-i''x^;i^7x-;i-S. 2, 

3, 5-h'J;<f-/l-7x-7t«, 2, 3, 6-h'J>^ 
;l/7x-/l.«, 3.4. 5-bU^f-;W7xX;t«. 
2, 6-i-'X^/W7xri;l^, 2. S-i-MVT-Ob";!/ 
7xX;W«. 2. 6-i-My7'^;l'7xX;l.«. 2. 4 
-v-tert-7'f-;l'7x-;V*. 2, S-i^'-tert-T" 
^/W7xx;l^, 4, 6-v''-tert-7'f-/l'-2-^^ 
;^7x-/^S, 5-tert-7'f-;P-2-;<^/l-7x:i;W 

4-tert-7"^;w-2, 6-y;^f-;i^7x-;v^s 
g-:Ai-)V-2-y)Vi[\y=-)Vm. 9-xf-;l/-2-7 
;W3r 9 - n - A.df >')V-2- y)V:^V~)V 

9. 9-i^}<i-)V-2-y)V:^V~)V^. 9.9- 
i;:L^)V-2-yiVtV-)V^. 9. 9-s^'-n-7'n 

e;w-2-7;w*V'-;w«. 

[00121 4-^b'^fv'7x-;WS, 3-^h^i^7 
xX/WS, 2-><h^v7xX;l/S. 4-Xh^>'7x 
x/WK. 3-xhdrj/7xX;|^. 2-xh^fS/7xX 
4-n-Ta!jf4fv7xX;PX. 3-n-ro4f 
^v7xx;l/S, 4-^yro;K^i^7xX;l'S, 2- 
^y7°P;K^i^7xX;l/S, 4-n-7'h#>'7xX;l' 

4- ^y7"b^i^7xX;l/^. 2-sec -7'b^v 
7xx;w«. 4-n-'<yf-;l':t^j^7xX;t«, 4- 

-/^vi-jvif^'yy x-)vm. 2 y^y^/w^^ 

>-7xX;l.«. 4-;^.3^-'<y^/^:t^^^7xX;^^. 2 
-:^.:t'^yf-;p3j-4fi'7xx;l^, 4- n-A.^ri^/W^t 

^i/7xx;i^. 2- (2' -y.i')v:r^)V) it^i^y 

x~)Vm. 4-n-:^^^lU^^>'y^-)^^^ 4-n 
-Tx;U?f^>'7xx;l-S, 4-n-KTv;P:t^>'7 
xx;HI. 4-n— rb9Ti^;l'3f=^i^7xX;U«. 4 
-i/:?nA.dfi/;WJf^>'7xx;i/a. 2-'>^a'v^>' 
;l.3j-^x7xx;l^. 2-^h=^i^-l— ^^^/t-S. 
4-^h^i^-l— t7^;wa. 4-n-7'b^v-l 
-t7f-;V'«. 5-xh=^i/-i— f7f-;i/a, 6-;< 
h^>'-2-tyi->i'^. 6-xh^->-2— ^7^;^ 

a. 6-n-7'h=Jfi^-2— f7^;l^Ss e-n-'^'^f 
v';l/3!-4r>'-2-t7f-;l«, 7-J><h^i/-2— ^7 
^/l-a, 7-n-7'b^v'-2-:>-7^;L«. 2-^-f- 
;^-4-^ baf5/7xx;wa, 2 -^f-ZW- 5-P< 
S/7xX;PS, 3->^;W-5-;^h^v'7xx;l/S. 

3- Xf-;W-5--?{h^i'7xX;W^. 2-?^h^>'- 

4- ^f-;W7xX;l^, 3-^h^>'-4-^^;l-7x 
x;l^, 2. 4-i''^h^i^7xX;l^, 2. S-v-V 
hdfi^7xX;I/«. 2. 6-v'*^l>^i'7xX;HI. 
3, 4->'*^h^i^7xX;|^, 3, 5-x;'{b^i^7 



(5) 
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x-JVm. 3. 5->=Xhdf j^7x-yua. 3, 

3, 4, 5-hU^h^$/7x:i;Ua. 4-7x- 

;W7x-;i^, 3-7x-;l/7x— 2-7x-;k 
7x-;pa. 4- (4' -;^f-;l/7x-;W) 7x-;l/ 

a. 4 - (3' -^^;P7x-;l/) 7x-;PS, 4- 

(4' -^hdfi^7xri;l/) 7x-)\^^ 4 - (4' - 
n-7'hdfi^7x-;P) 7x-;l^, 2 - (2' 
^>'7x-;P) 7x-;l^, 4- (4' -^'on7x- 
)U) 7X-/PS. 3-^-f;l/-4-7x-;P7x-/l/ 
3-^h^>'-4-7x— ;l/7x-/l^. 9-7x 

2 - 7;l^3j- l^r:.;!/^, 
[0 0 1 33 4-7;l/:tn7x-;l^. 3-7;l/3j-n7 
x-;l/S. 2-7;P:tn7x— 4-:?on7x— 

3-i?Dn7x-;l^. 2-^'an7x— 
4-yot7x-;l^. 2-rnt7xn;W«. 4-^' 
no- 1 — 4-:J'Po-2— :^7f•;^a. 
6-7'o^:-2--t7^;Wa. 2. 3-i/7;P:tn7x 
2, 4->''7;l/:tn7x-;l^S. 2, 5-v7 
;p3j-n7x-;l/2, 2, 6-i^'7;U:t0 7x— 
3, 4-j/7;P:tn7x-;pa. 3, 5->''7;pjro7 
x-;l^S« 2, 3-i''^'no7x-;l^, 2, 4-v^ 
nn7x-;PS, 2, 5-v'^'on7x-;l^. 3. 4 
-i;^on7x-/wa, 3, 5->''^'no7x-;wa, 
2, 5-v7'nt7x-;l«. 2. 4, 
7x-;i^, 2. 4-i/'^oo-i— t7f-;l^. 1. 
6-£/'^'nn-2— t7f-;l/S. 2-7;l':tn-4-^ 
f-;l'7x-;i^a. 2-7;i/:ta-5-^^;i^7x-;i^ 

3-7;i^jj-o-2-^f-;i^7x-;l'a, 3-7;l/:t 
n-4->'<^;l^7x— 2-^f-;l'-4-7;l^:to 
7x:i/l^. 2-;<f-;P-5-7;l':t07x:::;l^a. 3 
-;><f-;l^-4-7/l/:tn7x— /t'a. 2-^'an-4- 
)<^)Vy 3,~)Vm^ 2-^'nn-5-;<f-;l'7x-;u 

2-^'Do-6-;<^;P7x-;US, 2-><f-;l/- 
3-^on7x— 2-^^;l^-4-^oo7x- 

3-;<^/l/-4-^'no7x-;wa. 2-^OD 
-4, 6-i^'^^;P7x-;l/*. 2-^hdE-i^-4-7 
;P:ta7x-;l^, 2-7;l'3rn-4-;>{h^^'7x- 

2-7;k:tn-4-Xh^>'7x::i;PS, 2-7 

;l/:4-n-6-;< h^i^7x::^yl^, 3-7;P^i-o-4- 
xh4fi^7x:^;l^S, 3-:^'oo-4-;<b^>'7x- 
2-^hdfj^-5-^'007x-;US, 3-^h 
^i/^-6-^'na7x-;wa, 5-:J'an-2, 4-1^' 
^h^v-7x-;PS^t'S:^{fSC:i:*J-C§S*^ Z.1x 

[00 143 HRS ( 1 ) -C^SiiS-fk^tcisv^T. 

§4>C, Ari fcArj , Arj fcAri fcilXArg 



-NAra Ar* iJit^-NArs Are \iWmt.tz\t 

-N-7xy^Tv'^;^^S:JK^Lt■v^•ct J:<, 
oyyffi^. ^Sl~lO(^r;W'¥;P«, ^i!^l~ 

-7xyf-rv-f/i^"r&'?, iowtKJi, *s 

tL<(i. Aoyys?, ^3gSl~4iOT;Wdf;W 
a. ^ISi~4<Dr;P3^i^«. *l)V^{i^j0:6~ 
1 o<r)T^)-)vmx^.wm)h\^\if'Wm^tix\^xi> 

hh\m-ii-yx./^TVA)vmx'h'o. ^^iz 

-N-7x/^1fj^'>f;W«. *|)V^{4*Si(?)-N-7 

xy^Ti^'-f/uara^i.. 

[0015] m«s0lJi: LXli. -N-;<^;PA'V 
2-p<f-/l/-N-;^;WNV'f;pa. S-^i^Ji' 

^i/;l/-N-;i5r;WN'V^;l^, 3 -n-jj-^^/P-N- 
;i^;l'>''<V-<;P«, 3- n-Ti^;l'-N-;{r;l^>'N'V^;l^ 
3. 6->'^f-;l'-N-;^;WN'V>f;P«. 2-;<h 

y-<;i^. 3-xh#>— N-;{^;i'A'y-^;i^«, 3—^ 
yrn;K^^'-N-;;{f;I^AV'^;l^, 3-n-7'b=5fS/ 
-N-;!;?;PA'y^;l.S. 3-n-;t^f-;^:t^>— N- 
;<f;WN'y'f 3 - n — r i^/l'jf^i^- N 
-f/kffi. 3-7x-;l^-N-;>5'/WN'y-<;l^a. 3- 
(4' -^^)Vy3.~)V) -N-;{r;PA'y>fyHS. 3- 

(4' -tert-yf-;l'7x-;l') -l\-i])Vf<^VA}V 

3-^'on-N-;*;WN'y>f;Pa. -N-7xy^ 
i^v^/PS. -N-7xyf-rvW;i^. 2-;<f-;i'- 
N - 7 X y yuil^ri: $-#S{f S Z. bifiT^ h . 

[00 1 63 ( 1 ) X'mill^-^tZ)5\<^X . 

1 2^^ty'c<4*Sj^ory-;WS. S)l>v^l4^Sic 
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[00 1 7] iSi. Ri hiX/Rt (Dmttdim^(^ 
T'J-^l^iOft*e!li:t-C{i. mtii. Ari -Ar, 

-:ri-)\^. ^yy^;i^. sec tert-7' 

-Cii^rv^ tfvi. Ri fcJ:t/fR2 ^0^*fc{4*SSlO 

4-^ VrulfJl'^y-yfV^s 4-tert-7' 
r.;ix<.ys;;l^, 3, 4->''^^;K<.Vi/>«, 3-^ 
^i^Kyi;iv&. A-n-:fY^'y^y'yi\^^ 4-n 

[00 18] Zi fcit/Za Aoir'yiS 

K^Sti-^i 6 OEM. ^iigt^^Jia«ior;w^;w 
urn. *)Sv^{4K«»4~2ooiiaisfe{±*aai<oT 

[ 0 0 1 9 ] i^, Zi niiUZi com. mtfzm 
^ff)7iv^f\^mmt ixii. mui. Ri 

</)mmttxmffzMm, mttziim<D7)i^ 

Hi Ar, -Are cOflf^Wf: LT^tf^S^J^^'i 



yfZ2 WNnyyiS^. SSI. mtt:mm7fVa 

^i^m(^M:WMttX\i. Mi-tf. 7 y#)Si^, ^SH 

Xhdfv-a, n-7°D;K^i^a. y7-o;KdfJ^ 
2. n-7'h^v'S. 'f VT-h^s^*. sec -^b^f-S^ 

n-^y^)Vyf^'^m. ^v^y^'i-^^'y^^ * 

2-Xf-;W7'h^>'«, 3, 3-1^^ 
2-xf-;UA.df n-yx 

=Jmm7)vn^i^m^mfh Lhifix:^ h . 
[0020] ( 1 ) •ca^tiSfli^Kfe^'^'c ^ 

»tL<{±. (2) r*$ixsr'J-v:^« 

- (Ai -Xu) . -A2 - (2) 
[0021]-«5C(2) tcfcl^-C. Ai aiX/At t± 

-?-7f-uy«, hh\^m^tfz\i.mM)y)v^^y 

1, 3-7xXky*. ®^ili/ct4*S^«^l. 4-7 

xxi^yS, «^l*ys{±*S«Koi. 4— ^7^^y 
^tfdi^Smcoi, 5-i-7f-vyK, S^* 

fcii*ffl^o2, 6— ^7^^y^. 

ii. mttimwm<r>i, 4-7xxvys, mmt 

tzii^S^(^ 1 . 4 - ■f7't V V-S. Jt{4*»« 
oi. 5— ^7^vy«, iMityili*{^<02, 6- 

i-y^uym. $)l^-^i±mmtfzlt^wm<r>7!V:^]^y 

-2, 7-i^^fVmX'hh> HS^ (2) tCfcV^T. X 

(2) felfcV^T, mtiOt^rtilSrS-r. (2) 
CfcV^T. m*«lS:am X*)mi<ii^ Aj {±M 
m^v:«i*^<^l. 4-7xXWy«-r-^il.. 

[0022] HSNi ( 1 ) tm^tihit^^ii^^'^^ 
Xi iiit^Xj ttTti, <J;0»tt<{4. HB5e(2 
-a) W!^(2-h) {^4-^1 1) X-m^il^ 

T^}-vy&X'hh. 

[0023] 

[fl:4] 



(7) 
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Zl2 



(2-a) 



[0024] 

Z21 



e-b) 



(sttf. Z2ifcJ:t^Z2 2{i*^Jii^. ^No^'ySi^. IE 

[0025] 
[^6] 

^31 





e-c) 



(ie4'. Z3ifcit^Z32<i*SMi^. APir>Mi^. fi 

mttiiimc^T)u^)\^. mm. mttium 

[0026] 
[^k7] 



(2-d) 



^mtftim^(Dr)i^)\^. mm. mttznm 

[0027] 
lit8] 




Z51 Zs2 



(2-e> 



m. mtt:im^ff>Tj\^^)im. mm. mttim 

[0028] 

[^1:9] 



(2-0 



(jC*, Z6it5J:t/Z62li:*SiI?^s ^NpyyiSi^. it 

m. ^tfiit'mffyTJU^jm. mm. ^mti:im 

jumimt. Rntjj:t^Ri2{4*«Mi^, mm. 

[0029] 
[^tlO] 



if, mtfziim^<7)TJi^fum. mm. ^mrzum 

[0030] 

[^bii] 



2(1 ^BZ 



l-h) 



[0 031] (2-a) mi(2-h) (Cfc 

^"^T^ Zji^ Zi2> 221^ ^22^ ^31^ Z32> Z41> ^ 
42^ Z52> Zgi, Z62> Z71, Z72. Zgi 

Z82 Zn^ZsztB&te-tS) {iTK^JI^. -'NO 

yywi'f. mm. mtfdm^<^r)v^fum. mm. 
yym^. ^isi-i e<^mm. ^mttzimitk<7)T 



I. 

[0 0 3 23 Zn~Z82<oEg|, mtt:iim<r>7)V 

^wMcr)T'}-i\^m(7)M:^mtLxi>i. mm. Ari 
tdmmr)\^^^i^^<^M:mtixii. mm. y 

m. ^(h^i^m. Xbdri--*, n-rn^^x*. ^ 
Vruii^^i^m. n--/h^i^m. 'fVrh^S^S. se 

X'^h. 

[0034] ( 2 - f ) x-m^fi^mzm^x . 



«fST1 1-1 76574 



urn. ^IS4~l 6^«^tJt{i*«^^0T'J-/^ 

~~8<7)m^. ^t.tz\im^<r)7)V^fi^. ^IS6~ 
1 20lSlii^di*S}ft<7)ru-;pa. S>|.v^{i^j|[ 
7 ~ 1 2 co^t tzit^mii^(7)7yn^^f\^xh 0 s $ 

J,l,^^{i^jBc7~loc7)^^5(:r 
yfl'^lV^X'ht. 

[0035] i^, Rnmt/Ru<r>Wi^tfdi^W^<^ 
70-!Vmcr>M:i¥mtLXli. mm. Ari ~Ar9 

/c{iS1^<or;w^;i-S«omi*Wt txti, mmRi 

[00363 ^mi^m-m ( i ) tm^tLhit^ 

m<7)mmbLxit. mm. mrc^t-^ (^m 2- 

-(bS 8 ) S:*(f I. i t ti^X't hifi. *^Bi-ix^>t-IS 
[00373 

[fl:i23 



(10) 1-176574 




[00 3 91 Utl4] 



(14) 



Itia^l 1-1 76 574 




[0043] [fl:i8] 



(17) #13^1 1-1 76574 




[0046] Ut2 1 J 



(18) !NfB8^1 1-176574 




[00471 




[0050] 



Hb2 5] 



(24) 



Itia^l 1-176 574 




[00531 



Ut28] 



(26) 



1-1 76574 




[00551 UtSOl 



(28) 



^1^1 1-1 76574 




(29) 



im^l 1-1 76574 



E-22 




OCHa 




E-24 




OCHa 



[00 58] 




[^1:3 3] 



(31) 



<#BS¥1 1-1 76574 




(32) 



1-1 76 574 




[0061] [fl:36l 



(33) 



#Bi5¥l 1-1 765 74 




[00623 



1^1:3 7 3 



(34) 



1-1 76574 




(37) 



#ga^l 1-176574 




[0066] Ut4 1 3 



(42) 



!|$BHT1 1-176574 




(44) 



#19^1 1-1 76 574 




(45) 



1-176574 




(46) 



1-1 76 5 74 




(47) 



«fgS¥l 1-1 7 6 574 




(48) 



Itia^l 1-1 76574 




[0077] Ut52] 



(49) 



IfgaVl 1-1 76 574 




[0078] 



[^1:5 3] 



(50) 



ItBBTl 1-176574 




(52) 



I^Tl 1-176 574 




[00811 



Ut56] 



(53) 



!Hgg¥l 1-1 76574 




(55) 



<$BS^1 1-1765 74 



H-7 



H-8 







[0084] :^mizm~m ( i ) x-m^tii^t-^ 

t^hh.mui. 1. 3. 5-h'J>'Noyy'<.y-tfy 
( 3 ) (^5 9) vm^tiiit^t: . mit^ 
^m^TX'^m o^i^wsjEE) ^^xmm^ti&~ 



( 5 ) (-fk 5 9 ) t'^^^ll.'ft-^fefc it/f-IK^ ( 6 ) 

[0085] 
[^t5 9 3 



(56) 



^^T^l 1-176 574 




Ar, 



^9 



Ciii+. Yi , Y2 (±AO^'yS^^«L, Ari ~A 

^(1) i:^l:«i*$r^-fD 
[00861 Hl^(7) (^60)Ta§<ll. 

( 8 ) {its 0 ) x-m^tih^-^i. 



(6) 



{ 1 0 ) (-(1:6 0 ) x-mtiiit-^tixt/^mi 
(11) (-Ike 0 ) -ca^its-fli-^^ . mit-^<^ 

10087] 

C^teo] 



(57) 
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h1- 



ATt 



(7) 




Ari 



(8) 



attW" — M! 

Zl Zj 



(9) 



AT: 



Ar4 



(10) 



Ar, 
Ar. 



rg . Ri . R2 . Zl, Z2 , Xi aXX/Xi (4-jR 

^(1) brntMrnim-t: 

[0088] W««fl^lBtS^4. -St^OSffiia 

izbifix'^h, M^iizi^xii. jEmxmm 



(11) 

t:jDi^T, ^mmi^i-mbmmmmi^'rimi 
{zmixmmi> zbhx^^. 

[0089] *«H^<^««18ff^5\3R^l=*JV^T , HR 

mmizm^^hzbii^xmtu^ :^m(^mm^ 
mMTiza^^xii. -m: ( 1 ) xm^tint-^ 
a. mxmLxi>x<. t>i>\'^immmtxi,x 

[0090] :^m<^^mMms^=Fffmmb tx 



(58) 
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(01). ( B ) mn/jEmmm/mM/m 

mmi" (02 ) , ( c ) mm/mM/^'f-&?M^ 
/nffissgi^ (03 ) , ( D ) f^m/mm/mm 

=f (04) ^f:'S:*{fl)it*«-C#?.. §4>tJ±. 

«&«i'aA«^aya•cKm^^iScoSi'-c'^)S (e) 

tdi, ( F ) iHmmm^^. m^^m. 
mztm^-^^<^'f (06), ( G ) je?l^^ 
mmm'^fzmffm^ mi) . ( h ) m^^nj^ 

(08) **2bl.. 
[0091] *l£B3«0^r«l«*^^i^li. ^tii^<r>m 

3t^i^c7)<g^{±, (A)S«^, (B)S«^, (E) 

Sfg^ , ( F ) mmwzii. ( G ) mm'f-Th o , § ^ 
(c»it<{i:, (A)aig^, {B) mm^ttiu 

(G) a^i^T&i.. 

[0092] *^BHc7)flis«#^Si^fc ixii. mi 

tf. (01 ) CS^-t (A) |®«/]E?LaA«5j*l/fl3t 

(01 ) (cfev^r. mm.. 2imm. shjehbx 

7li^8ii&5^"?*. 

[0093] *I|BH<7)W1S«^^^^ m 1 
III, iS«ftSltlS2:«;?^^*>^T, lUK^^a^'bD- 

[0094] mm2 b ixii. immit^mLffxtz^^^ 



n^i/'^M,. jit'J^J^. ^y^T.T'V. ^'m. Wc 
W&. 11:0 {^yv^i^■^<y -^^^^y-) .^^ 

^, mm. wm. xt^^v^'iyrm<n-ymzi. 

OT, J:Diff*t<{i, 5~5 0Q/[:MSl=:iSSt 

HRfc, 5~10 00nmgJg. J:'3»^L<{i. 
1 0~5 0 0 nmSJtt-iSS"tl) , 
[0095] iE?LaEAf&3S«3Ji. lifii*^^cOjE?L (* 

TiaA^saa. ( i ) -Qmixht^i^i^v- 
i£. 7^oj^r-y^»*. h^jT^j-fU^^ymm 

N - \L=i)\^ii}W^Y-)\^mm: if ) SriP-^Sr <thim 

^hit-^ii. mAxtmixhx<. hi^^ii.^^ 
mixi>x\\ :^m(r)tmm^mM'f^z}5\^x 

\i. JLUmAmmiz-m ( 1 ) X'mtii,^^^: 
'ttlX\^i:itmtU\ 
[0096] *^Jt:iDV^tfflv^-i)fi!!<7)iE7La£AlljS« 

mi^thit-mbixii. hvro-f\^Tiymw 

mm. 4, 4' -t'X CN-7x-;l'-N- (4" 
-^f-;l/7x-;W) rS/D b'7x-;K 4. 4' -t' 

X CN-7x-;i'-N- (3" -;^^;i'7x-;i/) rs 

t'7x-;k 4,4' -t'A CN-7x-;W-N- 
(3" -;'<b4fi/7x-/l<') 75 h'7x:^;K 4. 
4' -t';?. CN-7x-;i'-N- (1" -fywr 
$y:it*7x-;k 3, 3' -i^'^^;w-4, 4' -f 

CN-7x-;l^-N- (3" -y<^/l'7x-;W) 75 
yDh'7x-;k 1. l-t';^C4' -[ N, N-i/' 
(4" -;<^;l/7x-;W) 75/) 7x-;WD v-^'o'\ 
9, 1 0-h';;^ CN- (4' -^•f-;l'7x- 

;l/) -N- (4" -n-7'f-;P7x-;l') 75/5 7x 
t>'M'>'. 3. 8-b';^(N, N-i/7x:i;i/75 

y) -6-7x-;i^7x-fyhUv'y. 4-/f-/i^- 

N, N-h'X C4" , 4"'-t-X( N' . N' -i^' (4 
-^f-;W7x-;l^) 75/] t'7x-;l^-4->f;PD 7 
=.0y. N. N' -t'^ C4- (j^'7x-;l'75/) 7 
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x~JU:i-N. N' -i/'7x-;l/-l. 3-'J7^y< 

yHfy. N. N' -b';!^ C4- (v^^x^/ursy ) 7 

x-;m-N, N' -i/'7x-;l^-l, 4-^75/-^ 
y-lfy, 5, 5" -h'X C4- (h'X( 4-^f-/l/7i 

75/) 7x::i;k] -2. 2' : 5' . 2" 
-f-jT^xy. 1. 3. 5-hUX (5;7x-;P7S 
y)KyHfy, 4, 4' , 4" - hUX (N-;)&;Pa'V 

MJ7x-;l/7$y. 4, 4' , 4" -hUX 
CN- (3"'-;<^;l'7x-;l^) -N-7x-;l^75 
y:i h'J7x-;i^75y. i. 3. 5-m;:^Cn- 

(4' -i^'7xr:;l/7S/7x-;P) 7x::i;l^75yD 
'<yHfy=5rt') s -■KU^^7xyfcJ:r;f-?-<o^ftc. .-K 

i-wc^ ( 1 ) Tm^ii&it^com^ii. mL< 
li. 0. im&%a±. x^mtKii. o. i~9 

sjs, mc»iiK(4. 5~9 5afi%ssiwigs!-r 
I. 

[0097] mM4ii. miiixtfm^mmm. 

y. ^'U-fey. T;«fi^^'uy, 3n:*.y, Th97x~ 

;i/>'^'n'<.y:J'v''xy, '<.y^7xr:;i^i^:?o'<.y;J'i;' 
xy, 9, 1 o-i^'7x-;i^7yh^-fey. 9, lo- 
t'x (7x-;i'X^zi;w) 7yh7-fey. i, 4-t'x 

(9' -xf>:i;l.7yh9H:-;UXyHfy, 4. 4' 

-b'X (9" -Xf--;k7y h5-fe-;l/) h'7x- 

. MJ7'J-;i^75y^^«cC0i|x.ff. jE?LaA«& 

yjy^-h) 7;i^$:^'^A. h';^ (1 Q-^yVfh] 
dr/y/7-h) ^UU^A, 2- (2' -hh'ndfj^ 
7x-;P)<yV;j-4fHfV-;P<^MMS, 2 - (2' - 

hVn^i/y3:-/i')KyY^7Y~Jl'(DW^. 4- 
fch'ndfi/7^'J j^'ycoffifp'^^ 3-hh'o^j^7 7^ 

ycos^^s. 5-t Hadfi^77^y<o'<';u'>AJS. 

5-hHndfi^793Ky<i07;l/S-'>AfiD , 
y^flc [0!lx{f . 1, 1. 4, 4-xb77x:i;l'- 
1. 3-y^'v^xy, 4, 4' -h'X(2, 2-S/7X 
-;^h':l;^) b*7x::i;l'D . ^VU yg|«* C{?iji.{f, 
^J'vyyi, ^'-eyye, ^'^oyi. ^'vuy30, 
^'vyy 1 06. ^'-r'jyi 38. :?-7Uyi 5 i . 
VUyi52. ^'VUyi53. :?vUy307. ^'■7 

yy3 1 1. ^'vyy3i4. ^'•7Uy334. ^'-ru 



y338s ?vuy343. ^''7Uy500J . e^y 

mmmni. dcmk dcm2D . ^^^yym 

<yr^^w-;i-^«*, '^yy-f 5 ^v-;i^^ 

e^i^'y^*. ir^sexxr;Hg«fls, ,-K'J 

7xy43J:ix-?-oi^^ft. ^'}y3.~vyi5Xif^(Dm 
.•Ky7;l/^i-yfcJ;t^^<7)K«#:. ,-Ky7x:^L- 
yt'r:uyt5J:i^-?-coSI»«c, 4^yb'7x-uyh':iU- 
yniiTf^nmm. ;)^U:?-7x-vyt*-vy*5i: 
y^<^)^^ft. ^')^y'^vy\i-vyi5i:Xf^(^tm 
<-Ki;f-xai.yt'^i^yfcj:i;:-?-«^«t=5ri:') ^ 

[0098] :^mMcr>mMn^^m^izioUXi±. ^ 
3iyi{cH8^ ( 1 ) T'^§ni,-fi:^^-^* LTv^si 
fcAW^ HKse ( 1 ) Tm^tihit^mtmcm 

ti. 0. 0 0 1-99. 999M%SS{c:i»-r'S.. 
[0099] *^J{Ci3UTfflV^Sfl!!iO^SSg&^-t 

m**<J:0»ttV\ Wtif. J. Appl. Phys., 65. 36 
10 (1989) . !NfiH¥5 - 2 1 4 3 3 2-^^Si{:IBK<0<J: 
mtmi:ts:x.hitmizyxhit-^ ( Hw'^y 
h) i:i01i)Sf5C:tt-C#^, HK^ ( 1) 

lZbi»T^i. H!ft5<i ( 1 ) vm^iilit^^. * 

\.K zm-^. ~m ( 1 ) TmtLi^t^izftL 

X. mmmmir^-mt-^ 

[0 100]»^, 0. 0 0 1~4 0fift%gS. Mt 

-th. ( 1 ) xm^trnt^brnm-ti^w^ 
mmit-^bLxii. mzm^-ti,i,<r)X'ii^j:\>^tiK m 
la. }Wvy. ryhy-^y. r-Vy-^y. \^vy. 
^yp-y. ^y-fey. rin^i^vy. 3n*y. f-vy 
7x-;w>-^'o'<y:?i^xy. ^y^y a^-JV-y^u^ 
y^-i/'xy. 9, 1 0->''7x-;P7yh7-fey. 9. 
10-t';^ (7x-;i^xf-x;w) 7yh7-fey. i, 4 
-t*::^ (9' -xf-r.;k7yh9-b~^i') <y-tfy. 

4,4' -h'>(. (9" -xf--;P7yh5-fe-;l^) h'7 

X if ^ wi. z t ti^x'^ t , ^m, ^m^mmt 
^limTmtxhXK. hh^^mmmixi> 

[0101] HIRse ( 1 ) xm^tiiit^mi:. yx h 
it-^btxm^'^xmmmm-i^. t^xhit-^ 



(60) 
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x'omKii. 0. i^2omM.%m.mt 
mtvxii. mmi. -m^(a.) ~hs^ (c) -c 

(Q)3 -Al (a) 
(Q) 2 -Al -0-L (b) 

•^tfDJSa 6 ~ 2 4 <OMbK^«S:^-t ) 

(Q) 2 -A 1 -0-A 1 - (Q) 2 (c ) 

10 10 2] ii3Kit^r«^«««^:a*^t Lf (i, m 
u;^ (4-^^;w-8-^yuy7-h) r/i^s-'^ 

A. hUX (5-^f-;l'-8-='fy'Jy7-b) T;W5 

^i^^A. m;x(3, 4— >'^^;^-8-dE■yyy5- 
^)T;^5-'^A. hux(4, s-i/'yf-^i^-s-^ 
yyy^-b) r^i'S-'^A. b'jx(4, e-i^'yf- 
;w-8-^yuy7-h) r/i'S-'^i^. t';^(2-^ 
f-;i'-8-^yuy^-b) (7xy7-h) r/i'S- 
fx (2-yf-7i'-8-^yuy7-h) (2- 
y-f-;i/7xy7-h) r;i'5-'>A, fx (2-y'f-;i^ 
-8-^yuy9-h) (3-^f-;W7xy5-h) T 
fx (2-yf-;i'-8-^yyy7-b) 

(4-y^;U7xy5-h) T^PS-'^'i.. fx (2- 
;<^;P-8-=Jfy Uy^-h) (2-7x-;l^7xy9 

-h) r;usn'>A. fx (2-^f-;i/-8-^y'jy 

^-h) ( 3-7x-;W7xy^-b) T/WS-'^A, 

fx (2-yf-;i'-8-^y yy^-h) (4-7x- 

;P7xy9-h) T/PS-'^A. fx (2-^f-;P-8 

-=jfyuy5-h) (2. 3-i/y^;w7xy9-h) 
r/PS-n^A. fx (2-y^;p-8-^yuy5- 

b) (2, 6-i^yf-/l'7xy5-h) T/l'S-'^'-^*. 
fx (2-.>{^;l'-8-^yUy9-b) O. 4-'J 

yi-ti^yx/y-h) 7)V^=i^J^. fx (2-yf-;w 
-8-^yuy5-h) (3. 5-s/^^;i^7xy5- 
b) r;w5-'^A, fx (2-;<f-;i'-8-#yuy5 

-b) (3. 5-'J-tert-ri-fVyxyy-h)7)V 

sr^-^A, fx (2-yf-;i/-8-^yuy7-h) 

(2, 6-i^'7x-/l/7xy7-f) 7;l'5-'>i>.. f 

X (2-^f-;i'-8-=^fyuy9-b) (2. 4. 6- 



h'J7x-;W7xy5-h) r;i^$:i'>A. fx (2- 

>{^/W-8-#yUy9-h) (2, 4, 6-hUJ><f- 

;i'7xy7-h) 7;w$-'>A. fx (2-yt/i^-8 

-df-yUy^-b) (2, 4, 5. 6-Th5;^f-/l^7 

xy9-h) r;i^5-'>A, fx (2-y^;p-8-^ 
yyy9-h) (i— ^-7h9-h) T;u5-'>i», f 
X (2-yf-;w-8-dfy'jy5-b) (2— ^7h7 

_h) 7;l/5-'^A, fx (2, 4-v''y-f-;l'-8-^ 

yjy^-h) (2-7x-;i'7xy5-h) 

i^^A. fx (2. A-iyy^)V-8-^/') yy-v) 

(3-7x-;P7xy7-b) r;i^$-'>A. fx 
(2. 4-j/';<f-;i^-8-^yyy5-h) (4-7x 
~)vy3:yy-\-) r^ws-i^A. fx (2, 4-^'^ 
i-iv-s-^yjyy-^-) (3, 5->?yf-;i^7xy 

^_},) T'/l.a-.:?^, fx (2. 4-i^'yf-/P-8- 
^yyy^-h) (3. 5-v-tert-7'f-;l-7xy7 

-h) r;p5-'^A. fx (2-->{f-/i'-8-^yyy 

7',l,$-.>A-^t-3j-^V-fX (2-^^/1^ 
-8-^y'jy7-b) 7/W5-'?A. fx (2. 4- 

dfv-fx (2. A-iyy^iv-8-^y^) yy-v) 

TlV$.~^J>.. fx (2-yf-;l'-4-x^;l/-8-^ 

yyy^-h) 7;w5-'>A-/i-:t^y-fx (2- 
^f■;^-4-xf■7^-8-=^fy';y9-^) 7;w5-'> 
A. fx ( 2-y^;i'-4-y h^rv— 8-^yyy7 

_h) 7;W5-'t?i>.-A£-:t^V-f:^ (2-^^/1'- 

4-y h^i^-8-#yyy7-b) 7;i^s-'>a, f 
X (2-^^7i^-5-£/7y-8-='fyyy9-b) 7 

;1.5->>A-/i-^^V-fX (2-y^7W-5-i/7 

y-8-^yyy5-h) 7fVs.-^M,. fx (2-^ 
5 - h y 7;i'3r n;< 8-dfyyy9-b) 

7A'5-'^A-//-7i-=^y-fX (2-y^)l-5-h 

V7)U7tvyf->v-8-^yuyy~h) rivs.-^yM. 

[0103] m^aA^^iii5{±. ^*»<^>iom-f-coa 

m<,:^m^ii?>n'f&xmmmmi^-t^i\:^t tx 
ii, m«f. Mtii. byx (8-^y 

yy^-h ) 7;ws-'^i^. f:^ ( 1 o-'^yvw 
yyy^-h) '^.y y?-^. 5-th'a^i'77;K>'<7) 
'<.yy'^AJg, 5-h Fa^i^77:nyc7)7;i/5-':?A 

h y r'jymWs ^vu yg^ft. y y y^*, 
^y^-ty^s^*, i^yx-zL-^yyis^*. -bn 
WMy)Vi[vyywmw. ^^rf ^yi^'^tdf-^-^ h'^ 
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[0104] 1^6 b LXli. Jt«WftW»@S<0/^SV^ 

-^vav. -f -yhU'^A, r;k = -'>A, r;^5-'?A 

-Uf-^A-^, r;W5-'>A-;&;Ui^'>A'^, T/l' 

sih^ti^xth, z.tLt><r>wmmi. mx:m\. 

^^yh'-Affi^iO^r&tJ: 0. mF!-'&Kmm<r>Hz 

m.-fhzt-tf'X^h, tt:. m&ii-mmkxh-iX 

HRtC. 5~10 00nm^. J:0»*U<{i. 

10-5 0 0 nmm^izm^t^. ^mmm 
f-(rmt^tmx<mii!i-tt:i^iz. mmttzimm(^ 

mxh*). i^mKii. m&xmmxhi. 
mm. m?iAfiiMJi{c-it^*;?xy^^- 

xti<. jEmmmtmstttm (mm. m 

m. ^mimii^-t^m'fiixf^m) (0]&miz^^^ 
■txhx\<\ -mmm^:cy^^'~(oif^a.bLx 
a. -^w^tiss mm. m&xmmm) im^t 

S^«c«c00. 0 1-5 0-SLM%.ntt<ii. 0. 0 
5~3 0SS%, J:0»tt<tt. 0. i~2om*% 

X'hi>. 

[0106] E?L^«}Hyi. mjB. m^mmm 

m^imizmtxii. mzmmtih<DX'm<. m 
m. m^m&. ^^yimmm. m^m^m mi 

A'-3-h^. n-;i/3-hffi. ^y^^SiT •:?"o4f 



•y ha=5ri: ) izx oummm-hzbizx <Oimtl 

1 0-6TorrgjSJ.:JlT<?)K^TT\ 5 0-4 0 O'CSiScO 

.-K-bias (^«}iiag) > -5o~3oormoii7)S 

SaST', 0. 0 0 5~5 0nm/sec S«<OlMKtK 

ML-c^gfiict-i.c: t 0 . wm.^z-mmitcmim 
imm'F^mti z b tfix^ h . it^««K: j: 

iE?LaA^iii«. mm. n=(-mmm^(r>ik'm 

[0107] wmmizi 0 , #iSrj^B£-rs^. 
vi^uyr-mmb ixii. mm. *fu-N-h'- 

;t^;*;t'^'Cy-;k ^UTUWh. ^^Uxf-i^y, dfj 

•9-^h\ ;KUx-T;^;^;^7:^-y. .-Kur-uyfeitf 

3:-uyh'-uyi5Xx/-i<^m$iii. ^KU^/Pituyfc 
it^-eo^ii*, ;JfU^x:i^yb'r:uyt5j:t^-ecoSI 

[0108] mmsmizx o , 
mm^tmmu^ii^<omb^'^^ yy-mm 
mi:. m%ti:wmm mm. ^^^y. ^^^y. 

fijy. V)V:i:y. ^i^uy. x^/Ky-t'X l-;«< 

i-)\^i-y^i^ym<7)mibiimimm. mm. r-th 

^'a'\^-9-^y^«0^rhy^}f^K. mm. -J^au/. 
^y, :J'nn*;l/A. 7=-h9^oo^:?y, y^'nnx 

:5'y. MI^ODX^'y, T'h^^oPXrJ'y. ^on 
'^.y-fe'y. >''^'DO'<.y-ify, ^'noh;i/xy^iO>'No 

^-'y-it^-fL^^^^^SK. Mx.{f . mmx.i-)v. m^y^ 
f\^. mr^ji^JiXTmrniei^. mm. ^^y- 

;H:Dy;i'y, xf-^y^<•;^-;^^¥c^r;^^-;^^K^8 
i^T'^/i^x-T";!., rb^th'o^^y. 
i^':t^-9-y. r:iy-;l^<7)x-r;t'^^|i, fi?iji.{f , 
N, N-i^^^;l/;J>;l^ArSH, N. N-i/;><f-;l/T-b 

hrsHs i-^f-;i'-2-enUHy. i. s-i^'^ 
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[ 0 1 0 9 ] ^m-tumt bXii. ni,zmt^ 

^l.^fc36iT'§. HSWi. 0. l~50M%g 

jffi^t<Jis i~3oas%Sjgo^?giiiKtab 

^t{±, =&B£^<Oi^lcWL-C) . 5~9 9. 9«*% 
mm. if^t<{±. 10~9 9M%gK. J:0»tL 

[0110] jEfLaA«5jM«, mm. v^mMm 

Snm-^S fJLmfm.liZm.'^l^itmtlW 

0!l;ttf, j^yy^y. ^n^'iyy^y. i^^)^y^ 

-TY^yWi m-^-x^mi'^^^zmx u-c m-th ztif 
x'%t, ^wm^zmthMmtLxM. mm. 
m^m {mui. y-mmm. x-mi^mm. 

xf-vy, d^';7x-^y*^i?-^ H) . iHSff^ (W 

igtt;!?9x, ^wmm. -kwmm. -^w^Km. 

[0 1 1 1 1 wmz^wSkt Lx. mm. ^ 
wm mm. ig^r/ws-'^Asi) , ^%y-/m 
■^WLVth^t\jX%h. ttc. mm. mmcrmmi>z. 
mm. ^myit^. ^vi^yy. ^mr^ym 
m^. 7^'o>'T-ys^ft*»^>^s#®B ct'iBiii) 
imi'^rtzthx-ti. S'^t^x Mm. mm. ^mt 
^<rmm^. mm. si, Ty^~7/mmA<m. h 

[0112] :^%m<^^m^mm=f-ii. a 
i^. msmii. -fstiz. 2~3ovgst:'J>s. *f6 



[0113] 

[Hisijyi WT, mm\>ziiy)^^m^:^^^zm&><zm 
m-hn^. Tmmiz.tihiizm.'^tihiiffiXM 

mmi 

J?$2 0 0nm<7)lTO3SBHm6i (^Si) ?:W-tl.^7 
+143^, r^Vy. XiJ'y-yl^Srfflv^TjS 

hizMv/i^vymwLtdk. mmm.<^m.t^}vy- 

\zm.Lt:^. I^»^3x 1 O-sTorrtC^t^. t 
■f . I TO^HSmtt, PJ^^b-^^^A- 1 (T)^-^ 
2 nm/sec f? 5 nmCOJfSiC^ 

0 . 2 nm/sec T5 0 nmcOJf ^tw^ifLs %=tW^ 
mmmisfMMtLi^, ^ h\iz^<r>±.\iz. liffii: 
LT, •7y:^i^i1J^hm:WmmO- 2nm/sec'C 
2 0 0 nmCOJf (Mitl 0:1) LXm. 

ffeJtS^tiESfWESrEpaiiL., 5 or, Sg«#fflS^T, 

lOmA/cm^ 0^1;gi[?gJS-C]SiB!^$^f:^>:. *]Wt- 
ti, 6. 5 V, WJSSSOc d/m2 c7)*|fe<0|&Jfe**«i 

[0 1 14] 1910)2-3 2 

Hiftflllt^fcv^T. ETLaA^KOJgfigCI^LT, m 

-fl:^W#A-2c7)£^ (Ilifi0il2) , 0il*fl:-^!t*i# 

cTXk^ (ll*fiM4 ) , ^J^^L-^W^A- 1 0<MC^ 

(mm5 ) . 0ij*>fk^»^A- 1 3coit-$im im 
mme) . mit-^^^A-is^)^-^ (mm 
7 ) , m^-^t-^m^A- 1 sco-fk-^ (*«ft<?ii8 ) , 
m^^t-^^^B-2ff)it-^ (iiM0«9 ) . m^it-^ 
m^c-3<Dit-m immi o ) . mTr^it^m^ 
D-sofl:^ (lUfe^iii 1 ) - 0iK^'(k-^#^D-6 
cTHl:^ (IISfe«?!li 2 ) , ^iK^-fb^tiS-^E-sco-fl:^ 

iHj imm 13), 0!lS^-fl:-&ii«!l#^E- ScO'fb'&il^!! 

ifi^ni 4 ) , m^-^m^E- 1 8co^b^!i*i (^fi« 
15), 0ijs^'fti^*w-^E- 2 2<7)it^ {mmmi 

6) , 0!IS^'ft;-^4!j#-^E-24c7)'fl:-^ (^j^fi^l 

7 ) , m^it-^^^E- 2 8<r>it^ {mwi 1 

8) , mit-^w^^E-3 2<Dit^ {mtmi 

9 ) . m^sit^m^E- 3 ecoit^ {mmm2 

0 ) , m^^-^^^E - 5^t^ (m&m2 1 k 
m^it-^^^E-8<Dit-^ {mim2 2 ) , m^it 
^im^E-i 2<ofl:^ {mm2 3 ) , mit-^ 
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4' -h'X CN-7x:^;U-N- (3" -^i-)Uyx.~ 
;W) rs/] t'7x-;KJtllJfi?iJl) . 9. 

)V-2, 7-h'X (N. N->''7x-;PT5y) 7;l/:4- 
P> (it«M2) ,4.4'. 4" -hU;^ CN- 

(3"'-^f-;k7x:::;>) -N-7x-;ur5yD hU 
7x-;l.rsy (Jt«CT3) SrfigfflL^cm^'Mi:, HSfiiW 

liK. mmt:mim (^2) {cs^l^. 

[0 116] 

[^1] 





mm (sot) 






me 




(5 0*C) 




(cd/irf ) 




(V) 


(hr) 




560 


6. 


7 


540 




560 


6. 


8 


550 




580 


6. 


6 


560 




580 


6. 


8 


540 




570 


6. 


7 


570 




560 


6. 


8 


550 




580 


6. 


4 


540 




570 


6. 


5 


560 




560 


6. 


5 


570 




580 


6. 


4 


5 6 0 


^tRVSl 2 


570 


6. 


6 


5 5 0 




580 


6. 


5 


560 


Iltt«ll4 


560 


6. 


4 


550 


^{^1 5 


5 60 


6. 


5 


540 




570 


6. 


4 


570 




580 


6. 


4 


5 50 




560 


6. 


5 


540 




570 


6. 


4 


560 



mF - 1 scoit^ (maim2 4 ) , mit-^m^- 
F-2 oco^^ (mm2 5 ) . mit&m^F- 
2 7<r)it^ {mmm26 ) . m<t-^m^F-3 2 
co^-^m ( mmm 21) . m^\^^^m^ f - 3 7 <^^b 

^ (Il6i0!l2 8) , m.'!C^m^F-AS<n\t'^ 

kwm2 9 ) . mit-^m^G- e m.-^ ( njt 
^j3o) , m^^-^m^G-s<^^^m (mm3 

1 ) , fmvc^m^n- 1 oHt-^ {mms 2 ) $r 
m Lfzima, mm 1 i<zwmn>-mi\.zi. n-mm- 

2) iZTT^Lti, 

[0 115] mmi-s 



[0117] 



[Si2] 
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«in4*li (sot:) 


¥^ 




ME «E 


(5 0*0 




(cd/in») (V) 


(hr) 


mm2o 


570 6. 7 


560 




580 6. 8 


540 




580 6. 6 


580 


mm23 


560 6. 8 


5 50 


mm2 4 


590 6. 7 


5 7 0 




I A n 6 8 


5 6 0 


llffi«!I2 6 


560 6. 4 


550 


tllttf!|27 


580 6, 5 


560 


lltt«!I2 8 


5 7 0 6. 5 


5 50 


I^ttf92 9 


5 60 6. 4 


5 7 0 




570 6. 8 


540 




5 9 0 6. 7 


5 8 0 


Idl«l3 2 


5 80 6. 8 


560 




300 6. 6 


5 


ti:«^2 


4 5 0 6. 5 


1 0 0 


M«^3 


56 0 6. 7 


300 



[0118]|litM33 

xmt:. +tta^PK r-fehy. xi^y-ji^m^^xm 
m^Lfz^. mmmisxi o-^Torrtcmsuc, t 

•f. ITOjiH^fli±(-. '-KU (^:i-7xy-2. 5- 
y'f;W) i&^^ftO. Inm/sec-C, 2Onm<50® 

it^m^A - 6 cr,^^i . 0 . 2 n m/se 

h) TfV^-^yj^^.MW&mO. 2nm/sec-C50 

0 . 2 nm/sec f2 0 0 n mOJf $ (fiftJt 
10:1) L-CliSi: t. L 

^l?H^T. 1 OmA/ciii2c0^siE5gJfCaMIBiJ$ 
^tz, WH^ii^ 6. 4V. »M580cd/m2 ^oll 

^mmmi^iif^^ nsi^mn 1 3 0 oi^iar 

[0 1 19]|life0>l34 

S§ 2 0 0 nmff) I TO]iBfl««l (^fli) ?:^-tl>:<f 5 

xm^. '^mm. r^hy. xi^/-)vim\^xm 



h^zuv/TtYymwvfzm. m^s<^mLt^)i^y- 
{zmuz^. mmsx i o-^torrmBUz, t 

-f, ITO^Bmtfc:. 4. 4' . 4" -hUX CN 
- (3'"-P<f-;W7x-;U) -N-7x:i;WT5/D b 
U 7s-;wr SyS:^*jiSO. Inm/sect. 5 0 

•C. WS^'fb^ilS^E - 9 co-ft^!!!!! t y 5r . 
S^^iS*^'^. ^«aJSO. 2 nm/sec ■C2 0nmC0 
JJStft^^ 1 0 : 1 ) mijE?LaA^j* 

(S-^/'jy^-h) T;P5-'^A?r^if3lS0. 2 
nm/sec t'S 0 nm<^Jf $lw||«L, t^aAffeJiyi 

SO. 2 nm/sec f 2 0 0 nmcr>l$-^l,Z^MM (MM. 

iki 0 : 1 ) t-ci^i: I. mtm^m^m^imL 
fz. mmi. mm<Dmmi^'>fzttmmL 

^#H^T. 1 OmA/cm2i50S«5ii?&ST'aig!igSl§ 
^fz. 6. 2V, »JS57 0cd/m2 <olt 

^(^mufivm^ivtz, m^<^mii 1 2 0 o^x 

$>^tz. 

(0120]|iafi«]3 5 

j?§20 0nm<7)ITOjgHa«® (©fii) itt^^y 

y^ms.^. *fK^J, T-fehy. x^y-;w^fflv>-cs 
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m^it:^. mmm^sxi o-norricjSELit. t 
•f. iTommm±.iz. ^0 {i-^7^y-2. 5- 

'J^)V) iWm^O. Inm/sec X\ 2 0nm<7)JS 
ETtcML^^. MxmimiSXl 0-6Torr{:«EL 
m^j:mmi}-(=. mmmo. 2nm/sec X'5 

5 nmm^izmm (Mfiiti 0 : 1) ®zm 

7;l^S— '>A?:ll*)EKO. 2 nm/sec T5 0 nmW 
JgO. 2 nm/sec X'2 0 0 nm^W^tl^t^* (M* 

itio : 1) Lx^tL. mm^m^i:mL 

jSUffl^T. 10mA/cm2c7)^g[?gjg-cai^iHKj? 
■frTt. l5JfflWi. 6. 2V. WJg580cd/m2 coff 

fe<oi&3K*i5ii2$ix^a, m^o^mm 1 4 0 oi^ot' 

[0 1 2 1] ||lfgW3 6 

ISS 2 0 0 nmiO I TOSBJ«ffi (mm) SrWf 

4'1Sa»'J. T-bhy. x^/-;l^i&fflv^TS 

izm^Uz^^ 3X1 0-6TorrtcmEL;t. t 

■f. ITOSB^ffiJ:^, j5(S^^t^!|jj#^F-2 6cOfl: 

•^SrH^aigO. 1 nm/sec t\ 2 0nm(7)JS§C 

(>.mmS^O. 2 nm/sec -CSS nm<Olf§K^^ 

« (««itl 0 : 1 ) ^ZjEn&xmmimhi:: 

y^-h) r;W$-'>AS-^«j8LS0. 2 nm/sec f 
5 0nm<?)Ji[§{C^L. «^aEAI!fill«i: ti^. 

ic:-eo±t2, Ti^^i^^i.bm. m^mmo. 2nm 

/sec -^2 0 Onmm^lZ^^ (fi*itl 0:1) 

mi^nmrn^izm^mK^mat. ^m^^r. 

1 OmA/cin2<7)€Sffi?&JfC'aig!IBll$-li-^, mUz 
li. 6. IV, ilie620cd/m2 ^||fe<D3^3&«5| 

[0122] Ilifi«?!l37 

li$2 0 0nm<0ITO3gBJ^ (HSg) $rfrri.;if7 
^ttasij. r-bh^-, x^ywPlrfflV^-CS 

<^tuv/;i-V'ya#L^cii. IS*JIS<0^*;W;J^- 



^i.mmimO. 2nm/sec -CSSnmiOJI^t 

m^i. jEmxmMstitz, <x^^x. ^<7)±iz^ h 

A - 7 cr>\t^i , ^ifiim 0 . 2 n m/sec X'A 

onmm^iizm^m (MJtio : 1) mmt 
Liz.^h^z. bu;^ (s-^fyyy^-h) t;ps- 

n'ASr, ^«)£gO. 2nm/sec fSOnmCOJl^t; 
WML. ^^f-mmW^tLfz. ^i>[Z^<ri±XZ. -7^ 
^i^^J^bm:.W,^m&0. 2nm/sec ■C200n 
mm^t^zmm («filtl O : l ) LTHHfc * 

KfiSiEUffSrEPJDt, iai#fflMT, lOmA/ci^cO 

^^^^xmmm-^^tz. wcfi, e. 2v. » 

S6 6 0 c d/m2 tfO*iifec7)^/&«lii2$iifv:, SIjK^ 
^«WJil SOOI^TJ)-?^. 
[0 123]|liSW3 8 

Ji$2 0 0 nmCOITOjiHB^® (^«i) 2r^^S;!f5 
T-fehy, x^'y-;l/Srfflu-Ci@ 

/i> t u v/^v'ya?!^ L^c , , IT osB35^ 
\iz. («4¥%t}H^*5 0 0 00) . 

fcfiaK^^b^illlS^E- 1 9(0^-^^. a*itl 0 0 : 
5 0<OtI^-C*#t-6 3«4%i^*^nox:J'>'^?g?rffl 
v^T, •y7-3-hffit:J:0, 4 0 nmOIEILaAfS 

$:3X1 0-6Torrt^£Et^^. <J:v^T\ -e<7)±{3. bU 

0. 2 nm/sec T'S 0 nm«jf §tC||*L. tt^jtA 

'77':^^>">Ai:^^. sl^aiSC. 2 nm/sec T'2 0 
Onm<7)|f§tit^» (fititl 0:1) Ltl^t 

3iai^tda»??HmT, 10V<7)i:8SiffS:9JjnL7t 

bZb. 9 5mA/ci2 SWS980C 

d/m2 <r>i^^<7mtmm^ixtz, ism.<r>^tmii2 
so^-cjbojt. 

[0124]||iSM39 

J?$20 0nmOITOSBB«ffi (HH) 2:WtS;<f9 

^SKS:. *14«^J. r-feby, y-)Vim^^xm 
wm^Ltz, ^<nm.i^i}x^:m\^xmtL. $ 

^>fcUV/*yya?tUc. iTO^BHmh 
[Z. -ItU^^/M:?^ 'J U-h (m&'^m=f-&2 5 0 

00) , 0ij^^'ft^s#F-2 2cO'fi:-&i|*i, m;;^ (8 
-^yyy^-b) r;i'S-'^'AS:, -en-fh^aiti 

0 0:50:0. 5(7ym^XiS-^^i> 3M%>''^na 
x^'>^S:fflV^T, T-f 'yrn-hfttCiO. 100 
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3 X 1 0-5Torrt«ffitfc. § A> mM<^± 
V/jNi^-^ixtiS*, IS«3SES0. 2nm/sec f 

2 00nmi7)lf$tCftll«(«»JtlO : 1) IXm 

3 5 0^-CJ>-5fc. 
[01251 

[01] :tiss*^#^<^H5ij«o«i{B&iijsia-ej>i.. 
[02 ] ^s^^^i^<^-^^''i«^s*'»&^*'^l3'^*^*• 
[011 




[04] *j8«#^ig-f«oH5y<7)SiB&«ji0-cfcs. 

[05] W<SS*IBt*?-iOH5l<Oi0i&flBt0f*S, 
[061 *lS«^^^-?^O-flJ<OS{B&ffiii0-CfeS. 

[07] ^im^m.m^<^)-9i<7)imm&mx'$)?>, 

[081 W«tS^%3£S-f<^-«^J<^«l'^^J§I2'C'S>^« 

1 m. 

2 

3 lETL^Afii)^ 

3 a lEILaAffeiait^i- 
4 

4 a 

5" «^aAttj*ii 

5 a m^axfiii^^)- 

6 
7 

[021 
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